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IMDOHQDJlQRJCa^ TUB OF 

WASHINGMA^ 

Technical Field 

The present invention is related to washmg machines, and naore particularly, to 
5 a method for cleaning a contaminated tub of a washing machine. 
Background Art 

The washing machine progresses washing, rinsing, and spinning cycles for 
removing contaminants j&om laundry by using action of detergent and water. There are 
pulsator type washing machines which have a vertical inner tub, and drum type washing 
10 machines which have a horizontal rotatable drum. 

FIG 1 illustrates a pulsator type washing machine, referring to which the 
pulsator type washing machine will be described in -more detail. 

Referring to FIG 1, the pulsator type washing machine is provided with a 
cabinet 10 forming an outside shape of the washing machine, an outer tub 20 in the 
15 cabinet 10, an inner tub 30 rotatably mounted on an inside of the outer tub 20, a pulsator 
40 rotatably mounted on an inside of the inner tub 30, and a power transmission means 
for transmitting power from a motor to the inner tub 30 or the pulsator 40. 

The outer tub 20, elastically supported on an inside of the cabinet, holds 
washing water. The inner tub 30 is mounted on the inside of the outer tub 20 with a 
20 space from the outer tub 20. While the outer tub 20 does not rotate, tihie inner tub is 
rotatable with respect to the outer tub 20. The inner tub 30 has a plurality of pass 
through holes 3 1 in a circumference, to make an inside space of the inner tub 30, and an 
inside space of the outer tub 20 in conmiunication. The pulsator 40 is rotatably mounted 
on a central part of an inside bottom of the inner tub 30. 
25 The power transmission means includes a clutch 50, a driving motor 60, and a 
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belt 70, The clutch 50 is fixed to a bottom of flie outer tub 20, and connected to the 
pulsator 40 and the inner tub 30 with a shaft, for rotating the pulsator 40 or the inner tub 
20. The driving motor 60 is arranged under an outside surfece of the outer tub 20, for 
providing powder to the clutch 50. For this, a belt 70 is connected betw^een the clutch 50 
5 and the driving motor 60. 

In the meantime, there are a water supply hose 12 connected to one side of an 
xxppGT part of the cabinet 10, and a drain hose 14 connected to a lower part of the outer 
tub 20 for draining the washing water. The drain hose 14 is provided with a drain valve 
13. There is a display (not shown) in the upper part of the cabinet 10 of the washing 
10 machine, for displaying a washing course selected by a user, a state of washing progress, 
time, and the like. 

In the operation, upon selecting a washing mode in a state the laundry and a 
certain amount of detergent is introduced into the inner tub 30, the washing, rinsing, and 
spinning cycles are progressed automatically for a certain time period in response to a 
15 control signal from a controller (not shown), which will be described, hereafter. 

Upon selection of a washing mode, the water supply valve 11 on the water 
■ supply hose 12 is opened, to supply water to the inner tub 30 through the water supply 
hose 12. The washing water is introduced not only to the inner tub 30, but also to the 
outer tub 20 through the pass through hole 31. 
20 When the washing water is filled to a certain level in the outer tub 20 and the 

inner tub 30, the vrater supply is stopped as the water supply valve 11 is closed. Then, 
the driving motor 60 rotates in a regular or reverse direction, to drive the clutch 50, and 
the clutch 50 rotates the inner tub 30 and the pulsator 40 selectively proper to required 
washing cycles. According to this, the laundry in the inner tub 30 is washed by a 
25 rotation power of the pulsator 40, a firiction force between the laxmdry and an inside 
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surface of the inner tubSO, a friction force caused by water circulation, and a 
decomposing capability of the detergent 

When the washing cycle is finished according to above actions, the drain valve 
13 is opened in response to the control signal from the controller (not shown), to drain 
5 the washing water to an outside of the cabinet 1 0 tiirough the drain hose 1 4. 

Upon finishing the drain, new washing water is supplied to the inner tub 30, 
and the pulsator 40 or the iimer tub 30 rotates to progress the rinsing cycle. In this 
instance, for improving a rinsing eflSciency, the rinsing cycle can be performed a few 
times, between which rinsing cycles a drain cycle and a spinning cycle may be 
10 performed. 

After the rinsing cycle is finished completely, a final spinning cycle is 
performed, in which the inner tub 30 and the pulsator 40 rotates at a high speed in a 
state tlie washing water used in the rinsing is drained to an outside of the cabinet, 
naturally. According to this, water is extracted from the laundry to the outer tub 20 
15 through the pass through hole 31 of the inner tub 30 by the centrifiigal force. In this 
instance, since the drain valve 13 under the outer tub 20 is in an opened state, the water 
. from the laundry is drained to an outside of the cabinet through the drain hose 14. 

The spinning cycle is performed for a preset time period, and when the spinning 
cycle is completed, operation of the washing machine is stopped fully, to finish all 
20 washing process. 

However, a related art washing machine has contaminants from the laimdry 
during washing, detergent, residue of softener, mixtures thereof remained on an inside 
and outside walls of the inner tub 30, and on an inside wall of the outer tub 20. A 
contaminated tub in turn causes contamination of the laimdry during washing, to drop a 
25 reliability of the product in view of sanitary. 
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In the meantime, in general, as the washing machine is used for a long time, 
contaminants stuck to the inside and outside surfaces of the inner tub 30, and inside 
surface of the outer tub 20 accumulates grad\ially to a great amount However; in the 
related art, since the user determines a tub cleaning time as he likes, introduces a tub 
5 cleaner, and performs the tub cleaning, even if a time when the tub cleaning is required 
comes actually, the tub cleaning is not performed. 

Since the tub cleaning is performed according to the iiser's determination made 
as he likes in the related art, there has been a problem in that the tub cleaning is 
performed even in a case the tub cleaning is not required, resulting to waste the tub 
10 cleaner, water, and power. 

Moreover, in the related art, not only the tub cleaning has not been performed 
efifectively, but also it has been difficult for the user to know that tub contamination is 
serious to require the tub cleaning even if the tub cleaning is required actually. 
Therefore, since the washing is performed in a state the tub contamination is not 
15 resolved, not only a cleaning performance drops in view of sanitary, but also 
contamination of the laimdry is caused by contamination sources, such as microbes, to 
. drop the washing performance. 

In the meantime, even if there are washing machines with tibie tub cleaning 
function for resolving the problems started from the tub contamination commercially 
20 available, the washing machines with the tub cleaning function at the present time have 
disadvantages in that the tub cleaning course is progressed inefficiently, to have a low 
tub cleaning efficiency. That is, in general, the present method for cleaning a tub of a 
washing machine has a low tub cleaning efficiency, not only to reqvdre an excessively 
long time period for the tub cleaning, but also to consxmie much power. 
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Disclosure of Invention 

An object of the present invention, designed to solve above problem, is to 
provide a Method for cleaning a tub of a washing machine, for, not only enhancing a 
reliability of the washing machine in view of sanitaiy, but also cleaning the tub clean 
5 enough to prevent a washing performance from being deteriorated. 

Other object of the present invention is to provide a method for cleaning a tub 
of a washing machine, which enables the user to know a tub cleaning period witii easy, 
and to change the tub cleaning period as required. 

ITie object of the present invention can be achieved by providing a method for 
10 cleaning a tub of a washing machine, including the steps of supplying water to a tub 
without introduction of laundry into the tub, washing for the first time for penneation of 
water into contaminants, and removal of contaminants lightly stuck to a surface of the 
tub, soaking the contaminants for a predeteimined time period, washing for the second 
time for separating soaked contaminants from the surface of the tub, and draining water 
15 from.thetub. 

In other aspect of the present invention, there is provided a method for cleaning 
a tub of a washing machine, including the steps of supplying water to a tub without 
introduction of laundry into the tub, washing for the first time for permeation of water 
into contaminants, and removal of contaminants lightly stuck to a surface of the tub, 

20 soaking the contaminants for a predetermined time period, washing for the second time 
for separating soaked contaminants from the surfece of the tub, draining water from the 
tub, and supplying water to the surface of the tub during draining for preventing the 
contaminants from sticking to the surface of the tub again. 

In another aspect of the present invention, there is provided a method for 

25 cleaning a tub of a washing machine, including the steps of supplying water to a tub 
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without introduction of laundry into tihe tub, washing for the first time for permeation of 
water into contaminants, and removal of contaminants lightly stuck to a surfece of the 
tub, soaking the contaminants for a predetermined time period, washing for the second 
time for separating soaked contaminants from the surface of the tub, draining water 
5 from the tub for the first time, supplying water to the surface of the tub during the step 
of draining water from the tub for the first time for preventing the contaminants from 
sticking to the surface of the tub again, supplying watCT to the tub for the second time, 
rinsing the surface of tiie tub, and draining water from the tub for the second time. 

In fiirther aq)ect of the present invention, there is provided a method for 

10 cleaning a tub of a washing machine, including the steps of supplying watear to a tub 
without introduction of laundry into the tub, washing for the first time for permeation of 
water into contaminants, and removal of contaminants lightly stuck to a surface of the 
tub, soaking the contaminants for a predetermined time period, washing for the second 
time for separating soaked contaminants from the surface of tiie tub, draining water 

15 from the tub for the first time, supplying water to the surface of the tub during the step 
of draining water from the tub for flie first time for preventing the contaminants from 
. sticking to the surface of tJie tub again, supplying water to the tub for the second time, 
rinsing the surface of the tub, draining water from the tub for the second time, and 
supplying water to the surface of the tub during the step of diaining water from the tub 

20 for the second time for preventing the contaminants from sticking to the surface of the 
tub again. 

In still fiirther aspect of the present invention, there is provided a method for 
cleaning a tub of a washing machine, including the steps of supplying water to a tub 
without introduction of laundry into the tub, washing for the first time for permeation of 
25 water into contaminants, and removal of contaminants lightly stuck to a sur&ce of the 
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tub, soaking the contaminants for a predetennined time period, washing for the second 
time for separating soaked contaminants from the sxarface of the tub, draining water 
from the tub for the first time, supplying water to the surface of the tub during the step 
of draining water from the tub for the first time for preventing the cont amina nts from 

5 sticking to the surface of the tub again, supplying water to the tub for the second time, 
rinsing the surface of the tub, draining water fcom the tub for the second time, supplying 
water to the surface of the tub during the step of draining water from the tub for the 
second time for preventing the contaminants from sticking to the surface of the tub 
again, and rotating the tub at a high speed for removing water from the surface of the 

10 tub. 

In the meantime, each of the methods fijrther includes the step of rotating the 
tub during water is supplied to the tub. 

The steps of washing are performed by rotatkig a pulsator provided in the tub 
for fa rming a water circulation, by rotating the tub for forming a water circulation, or by 
15 rotating the tub at a high speed for forming a water circulation moving in a radial 
direction of the tub. Of coxjrse, the step of washing are performed in combination of at 
least two methods selected from a method for rotating the pulsator, a method for 
rotating the tub at a low speed, and a method for rotating the tub at a high speed. 

The steps of supplying water to the surface of the tub are preferably perforaied 
20 in a later half of the step for draining. The steps of supplying water to the surface of the 
tub are performed by a method in which the tub is rotated while water is supplied to the 
tub, or by a method in which water is sprayed to the surface of the tub. 

Each of the methods further includes tiie step of introducing bleaching agent 
into the tub before washing for the first time. The bleaching agent is preferably an 
25 oxygen group bleaching agent, or a halide group bleaching agent. 
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Each of tiie meihods furth^ includes the step of introducing one or more than 
one sterilizing agent, and fungicidal agent. The steriUzing agent is halogenated 
hydantoin compound that emits hypohalogenated acid- 
Each of the methods further includes the step of displaying that a tub cleaning 
5 course is under progress oh a display of the washing machine during performance of the 
steps of tub cleaning. 

Each of the methods further includes the step of displajdng an accxraixilated 
nmnber of washing times after the steps of tub cleaning are finished on a display of the 
washing machine. 

10 Each of the methods further includes tiie st^ of displaying an accumulated 

number of washing times after the steps of tub cleaning are finished, and target number 
of washing times on a display of the washing machine. The target nxmiber can be 
changed as a user likes. 

The steps of tub cleaning are performed when the user selects the tub cleaning 

15 course manually at a time the acciimulated number of washing times reaches to the 
target number of washing times, or the steps of tub cleaning is performed automatically 
at a time the accumulated numba: of washing times reaches to the target number of 
washing times. 

Each of the meiiiods further includes the step of setting one of modes selected 
20 from a mode in which the user manually selects a tub cleaning course to progress the 
steps of tub cleaning at a time the accumulated nmnber of washing times displayed on 
the display of the washing machine reaches to the target number of washing times 
required for the tub cleaning, and a mode in which the steps of tub cleaning are 
progressed automatically. 
25 Each of the methods further includes the step of the user setting a reserved time 
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SO that the steps of tub cleaning is performed automatically if the set reserved time is 
reached. 

Brief Description of Drawings 

The accompanying drawings, which are included to provide a further 
5 xinderstanding of the invention, illustrate embodiments of the invention and together 
with the description serve to explain the principle of the invention. 

In the drawings; 

FIG 1 illustrates a section of a related art pulsator type washing machine; 
FIG 2 illustrates a flow chart showing tihe steps of a method for cleaning a tub 
10 in accordance with a preferred embodiment of the present invention; 

FIG 3 illustrates a diagram showing an operation process of a washing machine 
according to the meiiiod for cleaning a tub in FIG. 2 in succession; 

FIG 4 illustrates a graph for comparing tub cleaning time periods of the tub 
cleaning metihod of the present invention and the related art tub cleaning method; and 
15 FIG 5 illustrates a graph for comparing power consumptions of the tub cleaning 

method of the present invention and the related art tub cleaning method. 
Best Mode for Carrying Out the Invention 

Reference will now be rmdt in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. In 
20 describing embodiments of the present invention, identical parts will be given the same 
names, and additional and repetitiye description of which will be omitted. 

For reference, the method for cleaning a tub of the present invention is 
applicable not only to general pulsator type washing nGiachines, but also to drum type 
washing machines. The drum type washing machine is different from the pulsator type 
25 washing machine in that the drum type washing machine has an inner tub and an outer 
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tub arranged parallel to ground. 

However, the drum type washing machine is identical to the piilsator type 
washing machine in that the ijoner tub rotates in washing, rinsing, and spinning, and the 
outer tub that holds water does not rotate. Since the drum type washing machines are 
5 used widely, no more description will be provided. In describing the method for 
cleaning a tub, the description will be made taking the pulsator type washing noachine as 
an example. 

A method for cleaning a tub in accordance with a &st preferred embodiment of 
the present invention will be described. The method includes the steps of supplying 

10 water to a tub, washing a surface of the tub for the first time, soaking contaminants, 
washing the surface of the tub for the second time, and draining water from the tub. 

The step of supplying water to a tub is progressed in a state no laundry is 
introduced into the inner tub. Once water is supplied to the inner tub, the water is also 
introduced into the outer tub through the pass through holes in a wall of the inner tub. 

15 According to this, the water supplied to the tub wets a surface of the tub, i.e., an inside 
surface and an outside surface of flie inner tub, and contaminants attached to an inside 
surface of the tub. In the meantime, it is preferable that the iimer tub is rotated when 
water is supplied to the tub. Then, the water can permeate the contaminants more 
quickly, enabling easy removal of the contaminants li^tly stuck to the surface of the 

20 tub. 

If the water is supplied to a preset level in the tub, the washing machine 
perfoims washing a surface of the tub for the first time for active water permeation into 
the contaminants. In this instance, water circulation is formed in the tub, which removes 
contaminants Ughtly stuck to the surface of the tub, or accelerates permeation of the 
25 water into the contaminants. 
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For forming the water circulation in the tub, the present invention may employ 
different melliods. 

As one of the methods, the pulsator in the inner tub may be rotated. That is, the 
pulsator causes the water circulation in the tub while the tub rotates in a regular or 
5 reverse direction. 

As another method, the inner tub may be rotated. In this instance, the inner tub 
causes the water circulation in the tub as the iimer tub rotates in a regular or reverse 
direction. 

As still another method, the inner tub may be rotated at a fast speed. The fast 
10 rotation of the inner tub moves the water in the mner tub toward the inside wall of the 
outer tub at a high speed by a centrifugal force. According to this, a water circulation 
moving toward a radial direction of the. tubs, i.e., the inner tub and the outer tub, is 
formed* 

In the meantime, though fee step of the washing a surface of the tub for the first 
15 time may be performed by one of methods selected from the method for rotating the 
pulsator only, die method for rotating the tub, particularly, the inner tub at a low speed, 
and the method for rotating the tubs, particularly, the uaner tub at a high speed, the step 
of washing a surface of the tub for the first time may also be performed by a method in 
which at least two of above methods are combined. 
20 The step of soaking contaminants is performed by a method in which the tub is 

left for a preset time period in a state the water is held in the tub. Once the step of 
soaking contaminants is passed, since the water permeates the contaminants adequately, 
the contaminants can be removed firom a surfece of the tub, easily. 

The step of washing the surface of the tub for the second time is performed for 
25 separating the soaked contaminants from the smrfece of the tub. Since the step of 
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washing the surface of the tub for the second tune can be performed by a method the 
' same with the step of washing a surface of the tub for the jQrst time, a detailed 
description of which will be omitted. However, time periods required for washing a 
surface of the tub for the &st time, and the second times, and methods for forming the 
5 water circulation, and the combinations may differ. Once the step of washing the surface 
of the tub for the second time is perfomied, most of the contaminants are removed from 
the surface of the tub. 

If the step of draining water from the tub is performed, the water having the 
contaminants removed from the surface of, and contained in, the tub is discharged to an 
10 outside of the washing machine. 

Upon finishing the method for cleaning a tub in accordance with the first 
preferred embodiment of the present invention, including above steps, most of tiie 
contaminants can be removed from the surface of the tub. Therefore, if laimdry is 
washed after the tub is cleaned, contamination of the laundry by the contaminants stuck 
15 to the tub can be prevented. According to this, not only a sanitary state of the washing 
machine is improved, but. also a washing perfomiance is improved. 

In the meantime, in the method for cleaning a tub in accordance with a first 
preferred embodiment of the present invention, during the drain process is progressed, a 
portion of the contaminants in the draining water may stuck to the surface of the tub, 
20 again. Therefore, the present invention provides a method in accordance with a second 
preferred embodiment of the present invention, for removing the contaminants, 
completely. 

The method for cleaning a tub in accordance with a second preferred 
embodiment of the present invention includes the steps of supplying water to a tub, 
25 washing a surface of the tub for the first time, soaking contaminants, washing the 
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surfece of the tub for the second time, and draining water from the tub, and supplying 
water to a suifece of the tub during draining. Up to the step of draining water from the 
tub is siinilar to the mefliod of fee first anbodiment Therefore, only the step of 
supplying water to a surface of the tub during draining will be described. 
5 The step of supplying watea: to a surfece of tihie tub is performed for preventing 

the contaminants in the draining water from sticking to the surface of the tub, again. 
That is, by supplying wafer to the surfece of the tub at flie time water is draining from 
the tub to an outside of the washing water, re-sticking of the contaminants to the surface 
of the tub is prevented. There are two methods for su|>plying water to tiie surfece of the 
10 tub. 

One of the methods is rotating the tub while water is supplied to the inner tub 
during draining. Then, water in the tub wadies the surfece of the tub, to prevent the 
contaminants from sticking to the surface of the tub, again. The method is favorably 
applicable to the pulsator type washing machine. 
15 The other one of the methods is spraying water to tiie surface of the tub during 

draining. Then, clean water washes the surface of the tub, to prevent the contaminants 
. from sticking to the surfece of the tub, again. 

La the meantime, it is preferable that Uie step of supplying water to the surface 
of the tub is started from a later half of the draining step. Then, waste of water can be 
20 reduced. 

Thus, the second preferred embodiment of the present invention can prevent re- 
contamination of the tub that can take place when water is drained after washing of the 
tub, effectively. 

In the meantime, in order to provide a tub cleaning capability much higher than 
25 the first or second tub cleaning mefliod, the present invention provides third, and fourth 
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embodiments additionally, which will be described hereafter 

The method for cleaning a tub in accordance with a third preferred embodiment 
of the present invention includes the steps of supplying water to the tub for the first time, 
washing a siuface of the tub for the first time, soaking contaminants, washing the 
5 surface of the tub for the second time, draining water firom the tub for the first time, 
supplying water to the tub for the second time, rinsing the surface of the tub, and 
draining water firom the tub for the second time. 

A process up to the step of supplying water to the surface of the tub is similar to 
the second embodiment Therefore, a process thereafter will be described. 
10 If the draining is finished completely, water is supplied to tihie tub for the second 

time in a state the drain valve is closed. This process, progressed by a method similar to 
the step of supplying water for the first tune, will be omitted. 

The step of rinsing the surface of the tub is performed in a state the water is 
supplied to the tub for the second time. In tiiis instance, at least one of the pulsator and 
15 the inner tub is rotated, to cause water circulation for cleaning the surface of the tub. 
The rinsing removes contaminants, not removed yet, or stuck to the surfece of the tub 
again, completely. 

One the step of rinsing is finished, water is drained fi-om the tub to an outside of 
the washing machine. 
20 The third embodiment can make the tub cleaner. 

In the meantime, the fourth embodiment further includes the step of supplying 
water to the surface of the tub when the step of draining is progressed in addition to the 
step of tile third embodiments. This is similar to the stqp of supplying water to the 
surface of the tub in the second embodiment 
25 After laundry is introduced into the iimer tub right after the tub is cleaned by 
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above method, washing may be perfoimed. However, after laxmdry is introduced into 
the inner tub after a long time period is passed from the cleaning the tub, washing may 
be performed. In this caise dust in air can stuck to the surface of the tub. However, since 
the tub is still watery, the dust can stuck to tiie surface of the tub ftilly as the tub dries. 
5 Therefore, the present invention ftirther provides a method for cleanmg a tub in 

accordance with a fifth preferred embodiment of the presaat invention that can solve 
above problem. The fifth embodiment method for cleaning the tub includes the steps of 
supplying water to a tub for the first time, washing a surface of the tub for the first time, 
soaking contaminants, washing tl^e surfece of the tub for the second time, draining 
10 water from the tub for the first time, supplying water to the surface of the tub during 
drainmg, supplying water to the tub for the second time, rinsing the surface of the tub, 
draining water from flie tub for the second time, supplying water to the surfece of the 
tub during the second time draining, and spinning the tub. Since a process up to the step 
of supplying water, to the surfece of the tub -during the second thne draining is shnilar to 
15 the fourth embodim^it, description of the process will be omitted. 

The step of spinning the tub is progressed by a method in which the tub, more 
specifically the mner tub is rotated at a high speed. Then, water is removed from the 
surface of the tub by a centrifiigal force, to dry the surface of the tub. Once the surface 
of the tub is dried, the strong sticking of the dust to the surface of tiie tub can be 
20 prevented. According, to this, a tub cleaning capability, and a level of sanitary can be 
improved. Of course, washing performance preformed thereafter can be improved. 

The step of spinning the tub may be performed after a process for cleaning ttxe 
tub in accordance with one of the first to third embodiments is finished. 

Time periods required for performing respective steps in each of the 
25 embodiments differ with washing capacities of the washing machines, kinds and 
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amounts of detergemts used in regular washing, and flie like. 

In the meantime, the method for cleaning a tub of the present invention may 
further include the step of introducing a bleaching agent into the tub before the step of 
washing the surface of the tub for the first time in the tub cleaning process of each of 
5 the embodiments. That is, if the tub is contaminated heavily, the tiib is cleaned with the 
bleaching agent 

As the bleaching agent, an oxygen group bleaching agent, or a chloride group 
bleaching agent may be used. Though the use of the oxygen group bleaching agent has 
no problem, the chloride group bleaching agent may corrodes the inner tub. Therefore, it 

10 is required to pay attention so that there is no occasion when a tub cleaning course is 
progressed, not normally, but left for a long time unattended, in a state the chloride 
group bleaching agent is introduced. 

Moreover, the method for cleaning a tub of the present invention may further 
include the step of introducing a sterilizing agent or fungicidal agent into water in the 

15 tub. As the sterilizing agent, halpgenated hydantoin compound that emits 
hypohalogenated acid may be used, mostly The step of introducing a sterilizing agent 
or fungicidal agent into water in the tub may be performed at the same time with, or 
right after the step of supplying water for the first time, or at the same time with, or 
light after the step of supplying water for flie second time. 

20 In the meantime, tiie present invention, not only provides a method for cleaning 

a tub, but also suggests a meflxod for enabling the user to know a proper time for 
cleaning the tub, easily. The method is applicable to all of the first to fifth methods, 
which will be described hereafter in detail. 

The method for cleaning a tub of the present invention may further include the 

25 step of diq>laying a tub cleaning covirse under progress on a display of &e washing 
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machine when one of the tub cleaning processes in accordance with the embodiments of 
tbe present invention is progressed. In this case, the user can notice if washing, or the 
tub cleaning, is in progress presentiy, from an outside of tiie washing machine, easily. 

The method for cleaning a tub of the present invention further includes the step 
5 of displaying an accumulated nimiber of washing times after above steps are performed 
for tub cleaning, so that the user can notice a proper tub washing time, easily. 

In the meantime, if the accumulated number of washing times is displayed on a 
display, it is preferable that a target number of washing times required for the tub 
cleaning is displayed additionally together with the accumulated number of washing 
10 times. Then, the user can determine a proper time required for the tub cleaning. 

For an example, if it is displayed on the display that the present accumulated 
number of washing times is 20, and the target number of washing times is 30, the user 
can determine that it is not a proper time for the tub cleaning. Thereafter, if the 
accumxdated number of washing times increases gradually to equal to, or greater than 
15 30, the user determines that the tub cleaning is required, and progressed the tub cleaning 
course. 

Thus, in a case the accumulated number of washing times reaches to the target 
number of washing times, of course, the reach of the accumulated number of washing 
times may be annoimced to the user by different means, such as alarm, or synthetic 
20 voice, besides it is displayed on the display in characters, or codes. 

In the meantime, the proper tub cleaning time may differ with Idnds and amoimt 
of detergents used, capacity of the washing machine, and water quantity used. Therefore, 
it is preferable that the target number of washing times is adjustable at the user option 
by handling a control panel of the washing machine. 
25 In the meantime, above description is for user's manual selection of the tub 
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cleaning course, and progressing the method for cleaning a tub, when tiie present 
accumulated number of washing times displayed on the display of the washing machine 
reaches to, exceeds the target iiiunber of v^^ashing times required for the tub cleaning. 

However, besides this method, it is possible that the tub cleaning course is 
5 progressed automatically under the control of a microcomputer of the washing machine 
if tiie accumulated number of washing times reaches to the target number of washing 
times. 

For this, it is preferable that the user can select one of a manual cleaning mode 
and automatic cleaning mode by handling the control panel. 

10 The manual cleaning mode is a mode in which the user manually selects the tub 

cleaning course, and progresses steps for cleaning the tub, when the accumulated 
number of washing times displayed on the washing machine reaches to the target 
nimiber of washing times reqxiired for tub cleaning. If such a manual cleaning mode is 
selected, it is preferable that the tub cleaning course is progressed before the laxmdry is 

15 introduced into the inner tub, or the laundry is taken out of the inner tub fully after the 
spinning is finished. 

The automatic cleaning mode is a mode in which steps for cleaning the tub are 
progressed automatically, when the accumulated number of washing times displayed on 
the washing machine reaches to the target number of washiiig times required for tub 
20 cleaning. If such an automatic cleaning mode is selected, it is preferable that the tub 
cleaning course is progressed automatically after the laundry is taken out of ftie inner 
tub, fully. 

Different from above, the user may set a time for automatic performance of the 
steps of tub cleaning when the set time is reached. In this case, it is preferable that the 
25 control pattem is provided with a tub cleaning coiurse reservation button, and a 
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reservation time input button. 

A tub cleaning process of the present invention having above methods will be 
described with reference to FIGS. 2 and 3. For reference, FIGS. 2 or 3 illustrates a 
process for cleaning a tub in accordance with a fifth preferred embodiment of the 
5 present invention. 

At first, the user handles tibe control panel, to set the manual cleaning mode, or 
the automatic cleaning mode. Of coiurse, the tub cleaning reservation time may be set. 

If the user selects the manual cleaning mode, the user compares the 
accumulated number of washing times and the target number of washing times on the 
10 display, and selects the tub cleaning course when the accumulated number of washing 
times reaches to the target nimiber of washing times. On the .other hand, if the automatic 
cleaning course is selected, the tub cleaning course is progressed automatically when 
the accumulated number of washing times reaches to the target number of washing 
times. In the meantime, if the reservation time is set, the tub cleaning course is 
15 progressed automatically when the set reservation time is reached. 

Referring to FIGS. 2 and 3, if the tub cleaning coiirse is progressed, water is 
supplied in a state no laxmdry is introduced* In this instance, the tub, more specifically, 
the inner tub is rotated. If water is supplied to the tub, the contaminants stuck to the 
surface of the tub are wet. 
20 When water is supplied to the tub thus, bleaching agent is introduced if 

necessary. Of course, sterilizing agent, or fimgicidal agent may be introduced. 

After the water supply is finished, the pulsator or the inner tub is rotated for 
washing the surface of the tub for the.first time. In this instance, foreign matters lightly 
stuck to the surface of the tub is removed firom the surface of the tub, and the water 
25 actively permeates the foreign matters stuck to the surface of the tub, strongly. 
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After the step of washing the surface of the tuh for the first tune is finished, the 
washing machine is left as it is for a predetermined time period in a state the pulsator or 
the inner tub is stationary, to soak the contaminants/ The water permeates the 
contaminants stuck to the surface of the tub in the soaking step adequately, such that the 
5 contaminants can be separated firom the surface of the tub, easily. 

After the soaking is finished, a water circulation is caused in the tub, to perform 
the step of washing the surface of the tub for the second time. Then, most of the 
contaminants are separated firom the surface of the tub. After the step of washing tiie 
surface of the tub for the second time is finished, water is drained firom the tub. In this 
10 instance, in order to prevent the contaminants firom sticking to die inside wall of the tub 
again, it is preferable that water is supplied to an inside wall of the tub. 

After the draining is finished, water is supplied to the tub again. lii this instance, 
the tub may rotated, and the sterilizing agent, and the fimgicidal agent may be 
introduced. 

15 Then, water circulation is caused in the tub, to rinse the surface of the tub. Then, 

almost all contaminants remained on the surface of fiie is separated. 

After the rinsing is finished, water is drained from the tub, and, for preventing 
the inside wall of the tub, water is supplied to the inside wall of the tub in a later half of 
the draining. As shown in FIG 3, in a case of the pulsator type washing machine, water 
20 is supplied to the tub while the inner tub is rotated. 

Upon finishing pbove process, the iimer tub is rotated at a high speed, to 
remove water from the tub. 

FIGS. 4 and 5 illustrate graphs for comparing tub cleaning time periods, and 
power consumptions of the tub cleaning method of the present invention and the related 
25 art tub cleaning method, respectively. It can be noted from FIGS. 4 and S that a case the 
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tub cleandng is performed according to the tub cleaning melitod the present invention 
suggests can reduce a time period, and power consumption required for the tub cleaning 
compared to a case the tub cleaning is performed according to the related art tub 
cleaning method even if the same tub cleaning effects are provided. 
5 It will be apparent to those skilled in the art that various modilBcations and 

variations can be made in the present invention without departing jfrom the spirit or 
scope of the invention. Thus, it is intended that the present invention cover the 
modifications and variations of this invention provided they come within the scope of 
the appended claims and their equivalents. 

10 Industrial Applicability 

As has been described, the present invention provides an optimal tub cleaning 
method, and removes a contamination source stuck to the tub, effectively. Therefore, the 
present invention prevents laundry firom being contaminated by contamination of the 
tub, and smelling by microbes, such as fimgi in the contanainants. Therefore, the present 

15 invention can improve reliability of the washing machine, not only in view of sanitary, 
but also performance of the washing. Moreover, the present invention enables the user 
to know the tub cleaning accurately. Therefore, the user can perform the tub cleaning at 
an accurate time required for the tub cleaning. According to this, waste of power and 
water can be reduced. 



